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Abstract
The aging of the population is a worldwide phenomenon. Thus, this huge group characterized by people over 60 years old will be 
the main consumer for the next decades. Therefore, in spite of the methodology or philosophy adopted to plan and deliver 
products and services for this population, it is essential to have a good level of communication to get to know their needs. 
Surveys are a very common means of obtaining information. Nevertheless, although it is usual to make questions about the age as 
a demographic information, this is just treated as a data to be drawn as an item of the survey. The characteristics of surveys that 
have the elderly as respondents are usually not addressed. In this paper we are going to treat good practices to write an efficient 
questionnaire and make successful surveys, and especially some features that make them adequate for the senior respondents. We 
are going to describe our experience during a research that involves both Canada and Brazil about the “Design for the elderly in 
food retailing”. This research, which aims at using the design to improve the shopping experience of the elderly, has a survey as 
part of its methodology. We have then also worked on improving the means of communication to apply the survey to senior 
respondents. The questionnaire was developed and evolved not only in terms of its contents, but also in its form, structure and 
application method. Here then, we share our conclusions regarding special features on the application of surveys to improve the 
communication with senior survey respondents, considering also cultural aspects. This communication is fundamental to being 
able to offer them good products and services and improve the quality of life of our society.
© 2015 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of AHFE Conference.
Keywords: Design; Elderly; Ergonomics; Survey; Retailing; Communication
* Corresponding author. Tel.: +5531-3273-9694; fax: +5531-3213-9694.
E-mail address: romiriam@arquicad.com.br
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
6147 Rosângela Míriam Mendonça et al. /  Procedia Manufacturing  3 ( 2015 )  6146 – 6152 
1. Introduction
The aging of the population is a worldwide phenomenon. A research from the “Brazilian Institute of Geography 
and Statistics” (Instituto Brasileiro de Geografia e Estatística – IBGE) points out the worldwide increase of life 
expectancy, an increase in the ratio of people aged 60 or over and a 15-time increase in the number centenarians 
(100 years of age or more) [8].
Regarding specifically the situation in Brazil, considering the continuity of trends for rates of fecundity and 
longevity of the population, the estimates for 2020 indicate that the elderly population could exceed 30 million 
people by the end of this period, reaching nearly 13% of the population. An analysis of the elderly/ children ratio 
shows that the proportion of elderly people is growing faster than the proportion of children: 15.9% in 1980, 
increased to 21.0% in 1991 and to 28.9% in 2000 [8]. The relative share of the population aged 60 years or more, 
which was 4.8% in 1991, has risen to 5.9% in 2000, reaching 7.4% in 2010 [9].
Thus, this huge group characterized by people over 60 years old will be the main consumer for the next decades. 
According to ATKearney [2] this demographic disruption will have as consequence, various changes in the 
functioning of society and thus manufacturers and retailers should reform their structures adapting their products and 
ways of selling to better attend their clients and elderly employees.
When talking about innovation, that is considered to be very important to development and evolution, the user is a 
source among others such as creativity, imitation, serendipity and chance. They can, for instance, be involved in the 
eliciting of products requirements, in tests during the development of the product or tests to validate the “almost 
final” version of the product. The role of the user can range from a living reference to be consulted whenever 
designers feel they require additional information, to the creator and constructor of a whole new product. Despite the 
methodology or philosophy adopted (User Centered Design, Design Driven Innovation or Systemic Design, for 
instance) some kind of communication to get to know the customer is required [14]. 
Surveys are a very common instrument to get information directly from the customer [1]. They are one of the 
techniques used to make ergonomic tests, collecting information about a product, activity or service to evaluate the 
relationship between humans and their tasks.
2. Guidelines for Surveys
Many researches address techniques for the elaboration of surveys. Nogueira [12], for instance, writes a report 
making a literature review and a case study about the elaboration and analysis of questionnaires. Also sites that are 
dedicated to surveys, such as Survey Monkey (www.surveymonkey.com), have a list of best practices on how to 
design a survey. 
A well designed survey is essential to its success – that means having the desired number of respondents, precise, 
real answers that can be objectively analyzed to model the reality. Having a clear picture derived from the survey is 
the foundation of wise, sound decisions, and time must be spent in its careful planning.
“A researcher must use its time to search existing instruments that have reached a 
good level of reliability and validity.  Validity derives from the latin validus which 
means the capacity of measuring the “real”, or the capacity of an instrument to avoid 
error. Reliability is defined as the capacity of an instrument of not changing its results, 
being used by diverse researchers or in distinct moments.” (Veras, 1988)
First of all, the purpose of the survey must be very clearly defined. This will help with another best practice –
keep the survey short and focused, with simple questions and a vocabulary adequate to the respondents’ profile. 
Some references of size and time, for instance, are not to exceed 8 pages nor 60 minutes.
Regarding its form, it may contain open ended or closed ended questions. Closed ended give all possible answers, 
in pre-defined alternatives, such as simple yes/no options, multiple choice options and Likert rating scales. In open 
ended questions the possible answers are free, not listed, presented as a comment/essay box question. Closed ended 
are easier to be processed but open ended may be necessary in qualitative studies referring to opinions and attitudes. 
The Likert scale measures attitudes, preferences and behaviors, giving choices that range from one extreme to 
another, letting the respondent express degrees of opinion (e.g: a range of 5 degrees between “extremely like” and 
“didn’t like at all”). Survey Monkey [15] states that “studies have shown that respondents have difficulty defining 
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their point of view on a scale greater than seven”, recommending five scale points for a unipolar scale (e.g. 
“extremely beautiful” to “not beautiful at all”) and seven scale points for a bipolar scale (e.g. “extremely beautiful” 
to “extremely ugly”). Nevertheless scales with an odd number of values (e.g. 1-to-5) will have a midpoint. 
Therefore, if the research needs the respondents to take a position, that is, if it is more meaningful for the research 
not allowing them to be neutral, the ideal number of options would then be six. Nogueira [12] in his research, after 
the pre-test phase, has substituted the seven scale items by a six scale, eliminating the central position forcing a 
positioning of the respondent. It also substituted the numbering (that is one of some possible formats) that ranged 
from -3 to +3, by positive and continuous numbers to avoid the connotation of positive and negative. Miranda et al. 
[1] has also a successful example of a six-level Likert scale. In this case it has been chosen the inverted unipolar 
scale (from the bigger to the smaller, i.e. the most adequate – 6; to the most inadequate –1) Fig. 1.
Fig. 1: Likert scale used in the usability tests of the PROUSO Project, to evaluate the user 
experience regarding the dimensional adequacy of  dinner chairs
It is also advisable to “keep rating scale questions consistent through the survey” [6]. Page layout and text 
readability are also considered as relevant aspects. These are features, for instance, that have been improved after 
pre-test in Nogueira’s experiments through repagination and graphics reorganization [12].
It is highly advisable for any questionnaire to pass through the phase of testing, being answered by a consistent 
number of persons, including some that have attributes similar to the survey’s target population to evaluate the 
questionnaire itself. Pre–tests or pilot tests find glitches, missing options, inadequate terms and unexpected question 
interpretations. They also help to validate the test’s size and questions’ flow.
Regarding the organization, the survey must flow in a logical order. It must begin with a brief introduction which 
motivates the participants describing what the survey is about and its objective, asking for the help of the respondent 
and explaining the importance of his participation. It should also give an estimation of the amount of time needed; 
explain that answers are confidential and aggregate and therefore that no answer will be attributed to a person 
nominating the respondent; how results will be publicized. To conclude it should thank the participants’ help with 
the signature of (a) member(s) of the organization. 
Although Carvalho [4] states that there is no consensus about beginning the questionnaire with general or specific 
questions, it is generally considered that the question section should begin with the simpler and introductory issues 
and place the demographic ones (when they are applicable) in the end. Usability tests also adopt the strategy of 
starting by presenting general questions and easy activities in other to help the respondents to relax so that they can 
be more natural and authentic in the most central and important actions. 
Nogueira [12] states that Perrien suggests as a general rule that the initial questions should be the ones addressing 
open issues, easy to answer, aiming at engaging the respondent; the middle ones should be those containing the 
primary, most important and delicate questions and the last ones those with demographic character.
Survey Monkey suggests that not only demographic but also sensitive questions should be at the end, unless this 
information is being used “to screen out survey participants”.  It also advises that, if contact information is being 
asked, it should be placed last. For those who disclose their contact information, a summary of results and 
conclusions should be sent once the survey is closed. Another suggestion is that, in case of online surveys, it should 
be considered if it would be appropriate sending reminders and that, depending on the survey, offering an incentive/ 
reward to participants could improve response rates [15].
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Making questions about things that the participant ignores is a mistake that must be avoided, since it is very likely 
that he won’t admit not knowing it, giving then imprecise answers. To prevent this from happening a screening 
question can be used, which will then direct the questionnaire flow to appropriate sections [4]. It is also possible 
asking the respondent about his level of expertise on the subject.
Once again it is necessary to know the population of the research – its uses, values, concepts and culture. In this 
aspect, it may be necessary for some terms to be defined in the introduction or adjusted after pre-test.
"Personal interviews are the best way of applying a questionnaire. The major drawback is the fact that it is an 
expensive process and requires much time. The training of interviewers, field supervisor, transport costs and wages 
are some spending items that often make not viable this method of information acquisition" [13]. Another option, 
although not much used nowadays, is sending by post, which has a much lower cost and the number of distributed 
questionnaires can be much bigger. Nevertheless it has much lower feedback rates (in 1988 it was of around 40 to 
60% of the sample selected) [13]. A third option is distributing by email which is even simpler, but whose response 
rates are said to be around 25%). Telephone would be another means of surveying, but its response rate is around 8-
12% (http://fluidsurveys.com/university/response-rate-statistics-online-surveys-aiming). 
It is interesting how temporal and cultural aspects are important. Veras [13] comments that, in 1988, in most 
developed countries, especially in the United States and involving social groups with higher economic power, 
inquires by telephone were more used and had a good return rate (around 68%) than in countries such as Brazil since 
its lower income population used the telephone very little or hardly ever, due to the small number of installed 
telephone sets in their residences or their neighborhood. In the last decades the means of communication have 
changed enormously due to the technological progress, its affordability and consequently their dissemination and 
adoption by the population. Today the internet, TV, satellites, computers, phones and cell phones and tablets are 
widely available and used. In 2005, for example, the percentage of owners of cell phones was of almost 37% of the 
population and in 2011 already of more than 69% [7]. 
Today the use of the internet, not only from personal computers but also using mobile telephones have increased 
considerably. As regards surveys, this means a significant change. Online surveys are becoming more and more 
common. The possibility of filling out the questionnaire through the internet, for example, “was an innovation in the 
Brazilian “Censo 2010”. This alternative aimed at reaching the informer that, although willing to participate in the 
2010 Census, did not have time to provide the information at the time of the enumerator's visit” [7].
3. Working for the Elderly
As we have seen, it is essential to have clear, from the very beginning, the purpose of the survey and its target 
population. Also cultural aspects, regarding both spacial and temporal issues, are  important to be carefully 
considered for the survey’s validity and reliability.
Demographic questions are generally used to characterize the respondents, helping to understand differences in 
the data. Nevertheless, the aspect of age is generally treated as a data to be drawn as an item of the survey, but the 
characteristics of surveys that have the elderly as respondents are usually not addressed.
In the Design School of Minas Gerais State University, it is being developed the research “Design for the elderly 
in food retailing”. This research has as objective “using the design to improve the shopping experience of the elderly 
in relation to food products in markets characterized as micro and small businesses” [11]. As part of the research 
methodology, surveys were applied to establish main issues regarding food shopping according to the elderly 
population. 
Part of the research has been developed in Canada including the base questionnaire. As stated by Carvalho [4] if, 
in one hand, existing trustful and validated instruments should be used, on the other hand many of these instruments 
are developed in another cultural context that may present questions not suitable to the socio-cultural reality where 
the research is being applied. So we have faced these cultural issues when transposing this questionnaire from 
Canada to Brazil, and then, in order to assess the reality in Brazil (Belo Horizonte/ MG and São Carlos/SP) the 
questionnaire has been evaluated and adapted when necessary.
The translation was performed and carefully evaluated. Since it describes resources available in food retailing 
businesses and the experience of the elderly, some issues have been adapted. For instance, since here in Brazil it is 
very common to have personal helpers at home, when asking about how the participant does his food shopping in 
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terms of company, the option “with my personal helper” had to be added to the original ones. In Canada this kind of 
professional is not very popular and attributed only to the very high end of the population, which, on its turn, has its 
shopping of food done instead of doing it personally. 
In Brazil literacy also influences a lot. "This is due in part to the educational deficiency of this generation of a 
time when attending school was a privilege of the few. Hence the high rate of illiteracy, which affects 5.1 million 
seniors in the country" [10]. Therefore, in many communities and social groups that work with the elderly here in 
Brazil, we must be especially careful with this situation. When, in our experiments, we have noticed that within a 
group there was someone with difficulty in reading, writing or understanding what was being proposed in our 
questionnaire we had a volunteer to assist him closely.
Persons able to participate in our study must have 60 years or more, and should have preserved their autonomy 
and independence. That is, are active / healthy elderly who do not have cognitive decline, able to develop the basic 
activities of daily life (eating, using the toilet) and instrumental daily life activities (shopping and financial 
management). Thus, these seniors can be found in the Third Age Open Universities, community centers, Reference 
Centers for the Elderly, specific groups of activities for seniors, among others.
Having as target group senior consumers, besides treating their needs in terms of products and services to be 
designed, we have also worked on the means of communication to apply the survey. This requires attention to some 
senescent characteristics of the normative aging process, that is, characteristics that are the result of organic, 
functional and psychological changes typical of aging [5]. In some changes it can be noticed the reduction in heart 
rate at rest, decreased lung function, decrease in length, elasticity and number of fibers of the musculoskeletal 
system, besides decreasing of the number of neurons, of the nerve conduction velocity, of the reflexes intensity, and 
restrictions of motor responses [3]. 
Some of these points have directly influenced on the elaboration of the questionnaire. Considering, for example, 
the decline in visual acuity, the text has been written with bigger fonts; when it has been noticed difficulty in 
performing fine movements with the hands (pick up a pen or flipping through a book) it has been provided a pen 
with larger diameter and sheets with higher weights. 
Fig. 2: Question in the survey “Design for the elderly in food retailing” that has been 
adapted from (a) 2 columns to (b) 1 column.
Having changing font size, also the number of pages of the questionnaire have increased. Since the length is an 
element that influences the encouragement of respondents in participating in the test, it has been decided that, for 
questions with many options, the answers would be divided in 2 columns Fig. 2(a). This disposition, in a few cases, 
created doubts and some, at first, thought that the second column would be part of another question. Therefore we 
have arrived to the conclusion that it would be better to have all options in just one column, also because, even then, 
the questionnaire wouldn’t exceed the advised maximum number of pages Fig. 2(b). Also regarding layout, we 
would say that it is better to have the contents of a question in just one page – dividing the options in two pages 
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would have an effect similar to the one described previously, that is, respondents would think that what is on another 
page would be part of another question.
Questions should be kept even smaller, more concise and more direct than it is already usually required, since it 
can be another source of anxiety for the elderly to deal with “too” many options at the same time or keeping a 
context in mind. Therefore questions should have a few options of answer and the context should be repeated for 
each question to avoid doubts.
Among the options of application we have preferred the assisted surveys. As Veras [13] stated, “for the study 
with the elderly, the interview is undoubtedly the best procedure since it establishes a relationship interviewed-
interviewer”. So, we have privileged working with groups, reading questions and answers aloud for the benefit of 
having a higher sample but, as said before, we had volunteers to help closely those who seemed to have difficulties
or doubts. Nevertheless it’s vital not to induce answers making the respondents choose an option based on what the 
researcher stresses more, instead of their own opinion [12].
For some groups, the approach of giving to the elderly the questionnaire to take home and bring back in the 
following meeting did not work well, since they often did not remember to bring it back. 
We are also starting to implement online surveys, especially to be applied to some groups that have IT classes.
The activity of working with the online survey could be part of their assignments and will have the extra benefit of 
being a means of their practicing the use of computers.  We would say, then, that this could work well, although 
personal contact seamed to help and please the respondents.
With this survey, we have been able to notice the importance of adapting contents, form and language to focus on 
specific issues of the group addressed. It has also been interesting to see that although aging is a worldwide reality, 
culture has to be considered what may lead to different solutions, according to local characteristics.
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